Transfection using synthetic peptides: comparison of three DNA-compacting peptides and effect of centrifugation.
Positively charged peptides have been shown to allow efficient transfection in vitro, especially when mixed with lipids. We have compared the ability of three positively charged peptides both to compact DNA and to increase the transfection efficiency of the cationic lipid DOTAP. The peptides are: a polymer of 17 lysines (pK17), YKAWK8WK (peptide K8) and SPKRSPKRSPKR (peptide P2). Peptides pK17 and K8 compact DNA efficiently in a gel retardation assay and protect DNA efficiently against DNase I degradation. Peptide P2, on the other hand, interacts weakly with DNA and provides poor protection. In order to compare their transfection efficiency, the three peptides were mixed with DNA (plasmid pEGFP-N1) at different charge ratios (+/-) and DOTAP (at a charge ratio of 2). The transfection efficiency was measured by FACS analysis at different times post-transfection. With NIH-3T3 cells, peptide P2 provides the highest transfection efficiency (about 40%), when compared with peptides pK17 (29%) and K8 (31%) and DOTAP alone (21%) under optimal conditions. Finally, we showed that centrifugation of the complexes onto the cells increased the transfection efficiency by a factor 1.5 to 2 with the various cell lines tested (ECV, primary human keratinocyte, CFT-2, NT-1).